Innovation/Impact (1) Current low-dose cone beam CT (CBCT) techniques in image guided radiation therapy (IGRT) treat each scan independently and the same dose-reduction technique is used for all fractions. Yet, one unique feature of CBCTs in IGRT is that, a patient is often repeatedly imaged during a treatment course, indicating a correlation along the temporal dimension. We believe this characteristic can in principle offer further dose reduction in addition to the existing low-dose CBCT techniques.
Key Results
(1) Phantom data Catphan phantom is scanned at 0.8, 0.4 and 0.2mAs, with its location slightly changed at each scan to mimic the day-to-day anatomy variations. Compared to the result of 0.4 mAs with a noise level of 23.03 HU, the result at 0.2 mAs has a much amplified noise level (34.95 HU). Yet, with PINLM and the image at 0.4mAs as prior, the noise level is reduced to 12.45 HU, which is even better than the image at 0.8 mAs. Note that the resolution is well maintained (Fig.1) .
(2) Synthetic patient data Realistic CBCT projections at day 1-4 are generated for a real HN patient via MC simulations. Current standard low-dose protocol (0.4 mAs) for all fractions maintains image quality (Fig.  2, first row) . However, in the dynamic protocol with 0.4, 0.1, 0.07, and 0.05 mAs for days 1-4, the quality is considerably degraded, especially for low-contrast objects indicated by the arrows (Fig. 2, second row) . Under the PINLM-PDC framework, the image quality is maintained to a satisfactory level (Fig. 2, third row) . In this study, an overall dose reduction by a factor of ~61% is achieved in the first 4 days. 
